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^jjJLc L^j La/ LSLstj I l_uLv ^JLs Ll4 4_^!l>i_J! l_u!jj>J1j "iu^j^lS^Tl 
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J^JLtu lLULXI 4jl*Lv ^Lxlji JL^IjJI 












0) 



^Loi^l l^j jJ 2Lsu4 L>J I j la till i ^ 4- 





•r 





jLa Ijl^I .1^2 ^jLJI ^LjJuij j j <U"t ^L>jjj j^l^-J 



^jLJI ^UJulJ Ol^ol 3 j-x.lll+J ^JULJ 4_*_3L>JJ 2U.mll b fjj_cuLv lIl^J 






4 or .aj 4-x_4L>J! 
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jjLijioL^V^i^^^Ijju ( WTEC ) ^sL^^t ^iun auiaiit ^li 14^^1998^1 1996 jruU 



LJ^TL>JLI £-i_4^v 4- * 'V ^ < at 4 jjLJI 4y rl"t jl 1 ^ ^j-4 J^LdJ ^J) 2Uuljjdl LJ r^lt^ J w : ^luU^Tl 2L l^Iu 4^jj 




JU^T ol>u¥t ^y^&bj Jfljl rr 1 1 ^IjOX! j! -j-^l JL>dJ IlLfc 2-^^*^ ASjLu^4 j^jLJI ^Uj-£3 4-uiLx ^^JLl 



j^-jJ-4 l-oII ^j-4 £jl>* jILo^j LJ I ) jJ-4jjLj 4JL4 L^.4->i,^ JJij ^UJ! lj L^-lu->J I <jl jLlL^I ^^ic ^jLJI ^UJLoj h 4 JLg^u u 



ljjII^I Il4JL^ lIc-j^w .^j>^>Jt ^4 ^L^j^ ^j-c lj L4-llu->J t fr->^» JJij L4 jJlc L^iS j-JiHj S^L^Ji ^i^liLJLI ^^jL^>JIj 



IjLj! rrtl Ijl^I (j! oj-L^LJI ^Tl Jllj t Jl^ ^^tlc ^Luj 4 L^u^ljJw ^LlujlI^j ^SL>JLI! ^4 LL1 S L^ 4 l^,^>^ ^^ic 3^1X1 dJjJLu 





♦ ♦ ♦ 



Lh^J ( ^dL^J 4 r?j r? j!j_4 ^IluI J-4-4IJ 4-cjJul-4j 2bua/)j 4-l1^j lj^TL>u4 J,^,uuj 4 for ^UJL^j 

^Uj^UJ LJJ-U-uL^ ^C-4jLiL4 4-CLl4-^J 4 J f (fj foLUtXl LJ Lst^LLLU t ^J>fcJW 3jLjj 4 l^£j.UL , J I (^JJOJI jl^JI ^Jl 



^j-a-jJ AjjjLj jLjuI ljIj l-ljSIjJj <r?tl Ijl^j J-^jt3 3J^jvI j^-jvj (jL^ ^ Lllloj ^Qjjl> ^jLJI 4-lLoj (j! ^4 ^-CjJI cr^J 




• L^-l3 3L^>J) ^lAjj ^bjVl 




^TL-L4 juu ^Ll>J) LjM->JL2 ♦ jjLJ! ^LlS-4 jjjl^ ^1) J-^j ^UIj I 









^J^j rr^l ^IjJ ^jLJI j^XXJ 4-JL>* ji^-J-J I LJ^T^Tl ^j-4 J-}-^ ^Jbtl Lc^Tllu-4 4-jJL^J I Jbu 

(^^jlj jL^JV 4 fo rrfljJ L^JLSLuU ^-J CjL4Jj^j-jJ ^■^■luJ ^jLUt ^J>i^O 






Il^jl4J> j I ljL^jJ^^JI J r? 1 j^^j 4j^jLj 2J\ juu 




^juj jt^itt ^jLJI 2uJL2lU L^-^-4 



^ ^>^>e ^Ubj** i ij^uis 2l 3^vjii </-£ktt t^l >ii Oj-^ (Lycurgus) ^^j$sLjtf ^jUj^ji ^lui ^Is 

>CT J^b ji \ ^ a ^b^j UdLic ^J-aUJI j-^jw ^Jt j f Jj* ^LSLJ I jji j^utlu i^u^w ;4-jjjLj ^ ubiSj ljL^llotw 



^UJL^ll) Dwl^J j-utSLJI ^a^S^J) ^jCjJI JL>u4 CcjhTl£)j ^Lo^-ul jILa/l 4j \ n") jjLJI ^LjJL^j CcJbuv ^^Ul * NNI ^UJLL^l) 



^2001 ^Lc j^Tjj JLu^ jjILiAS ^jojuJ jJ! 3j^Ll4J ljIjuj <2Lul*L>JIj ^U^JbJIj ^U^LL^l) lj^TL>JLI j^y^ 

jS ^ *Lttb f 2002 f U jbLJI j»L2 clUi ^2003^ jtfj-a ^49 jl^j UMj ^ ^jLJI 2uI2j oLkjV 





4 t^i^ jjLJI ^LjJLSjJ jXi^ O^J-^ ^^-Lc ju^j La Ljj^S r< ^ r^^j . j^j-i jru^b ^LsujL ^2003 ^Lc ^jLJI oL^o) 

4-4$SL>J! ^L^Ij^ US t-i^tl ^ul^Ju JL>dt IlL^ 4- LjILc 3jJ!j Jj^ ^j^^ iS^>*\ ^^jlloj Cx-^o ^20 1 aIa 




^jla ^Jb JL2d j^I^Ij L^aUlbl Ul .^-2005 2001 3j^JI J!vLx ^jLJI ^ jtfjj 280 jJUa 3jnr^tt 

40% j j! ^ij>isjai j>U^o A^ia 30% ^2005 ^uii 4. j^r^^a 4500 jru^Ji 4 y^rj t rUt 



> _ _ 





♦ 



J 




♦ ♦♦♦♦ ♦ 








j^^ji ^ Lji>L«i 3jlju uLiJi jlju^ J956 ( porous silicon ) ^y\nm^\ 



.jlSjlju L$j f>L*l^£fl ±\j Ccp*1990 j*Lc 3j-4 JjV 3^UI ojufc ^Lsu^l ^^JL^ 

^<IXA » ^ r rtl Cu> (ferrofluidS) 2LcLa-^Lau4 J^lj-ai ^^uLlu^!i.jSL4!U 



ljLuIjjJJI j I Jplj-stlb dllJLj) ^^-mj ^LsljIj ljL^llujw 2l J_<_4^^1UI Ljlj^p^^T 

heat de-) ^jij^>Ji jl^iii ji j^aib oU-cuoJi ^jla ccp* (colloids) 



.(composition 

^jLJ) ^L>i_^Lj ^Lu^ CjLuSjJ * < ^ySL-ojl filial 1969 ^Lc 2Lj 




i ^bui ^ ^L^Jt juIju ccp. (mass spectroscopy) ^uos^i 





3 L yJu 2_ ^jju 3L (quantum well),^ Jji us ♦Bj^jlhi 

(quantum dots) ^sai J*um g^i^i uLUi a^u^aj 







4UI 
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Quantum dots i^mui 



10 ^\ 2 jrU d^Lut ^Ijlu ^bu^T) <^J^Lj J-t^3-4 *Lu£ (^jLj c-ujSjJ 3jLlC 

100000^11 100 Lu^ ji jl^i^ii jiaaii £.3^50^1 10 JjUj iju^j^Mj 



^j^So jLlC^ .^Lc^SJI ^-La^JJI J^ta 3J^j-^L4 ^JbLiXI ^Ljjv^XI JljjJI ji^Jj 1 atla-SH A 



jrU^-^ 3 i ha^j (jiL^J jj_4£jlj 10 ^jLloJ 4-j-^5JI 2tLaJa.il t 




*4jLxuJ^r) j^L^jJ o^J^ l S^^ mU ^ Jj^V .j>>» jti t ^ tiaju ujbo 



Fullerene W^ji 




3ji 60 J.* *>Lc u^j^ 4^-^ 





j ^aj ^1990 o^^ 1 






Ijla JLal .C60 *i£>>ilb L^L> UUIa! IjjuI ^UJLjtll o? ^! C70 j C48 j 




^^XIj ^H^oJi ^jj^ljJilLi l 7 uS j ^\ 



9- 









L^j jl^ Ijls^j .(R Buckminster Fuller 

1997 »i£ jLL4 9000 ^ ^ ^ 



j RbCs2C60 j K3C6O cjLs jX\ i^L4j < ljLjs ^xi £>ji&> jsa ^jll^ ljU-c-^j 

1 u^»( superconductivity) ^ljl^jj ljjui ^ui C60-CHBr3 




.(£fi^iLf I ^1 ^Li^J ^j^j^TIj ^^j^iXI ^jj^lj-ill^ L^JLd (^j^l JISLujI 
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jIjl>J) 3ju^j 4j^jLJI uuj Lj Li L>J ! ajufc 4- cr^- LU -jj LjjjjJt ^^lj^jV) j!jl> 




.uijtfi ^onnjj^t ji (singl wall nanotube) SWNT 



jru oj-ljVi jiaS rjlA^i ( multi wall nanotube) MWNT j 



1 




1 





-J jILajjioLa 100 ^1} J tAJ JLi£ Lai 





50000 







ft - ft £ 

I ^TliLil (^jLJI j^jjiJi 4j) . L^j-t£j ^-uj-^SJI ^LJL-t^IJ j ^ 4j^L^J I 



.2U£jUJI c^LiVlj 2u$jLJI 





4j^jLJ! o^jjiLh c-culj^r ^Uj 




I 







3 jlxj 4j£jLJt <jjjjS3\ 




IjI 




OjI 



^-0 
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Nanonbres 





33 



r 









i i^u-uiaij i 1 uui^i 4ji>)LJi l^lj^ti cj&v 






I u| (corn-shaped) 






IjLfcj i^j^ASJI ^JbJb LjjUL* jjlS ^cla-uJt ljIj^ ^JL^ jl 










b3i 










i ^>4 jujljJi caijXi (electrospinning) ^>^i! j-^aiii 








Nanowires ^ui^^yf .7 
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2_ 4jluX\ ~ a :: uu ^l>^l j-^Ju ^jLJI ljLuUj 2_ cujl>JI jlaJ 




i 








j»L>t^*t Lj|j *Lj£jb LJ^-4l^ ) (JLuaJ^T) 

JlSLSb 

I 








b^L>JI lLLHj ^5L>bUI clLtaS /iu^Lc 3jj-^ 

I 4_ ^LJI LJ 











IS 










us . 






LlojkI cliii^ 4_j^jLj 







3^Liia-4 ^Llo^Lj ^j^jLJI v_j*^L_u^f I dJL& z^Ma p-u 

o^lluj^ult jl t(DNA ) ^U^j^JI Ljbjjj>Jb 









uflj.m3 ^LjJLUXI Su^jLJI lU^Lu^Lj jl ljLLujj-JI 







ljLluao J^L*j (4-iJLL>w4 ^L-ujvLj L^j^Ud ^2Lj 



U L-ufcjJb 4j^jlin 2laJL£^TI 







ljUL£1!j LjLdjJjtX) JL^jl ^yic 3pL§ 0^53 *Lj^jLj usLJI ^ * > jVl ^Hj 

5J^v) J_jlj>o La_o ljIjJ-(J ^icLi-ud JiU-) ^ii-tS 100 ^l^w ^jjil 

.iU^LsJI LjLSji,! <£j-ui\ 410 jljLS^J |JLV LsLJj^J J^SLj-UJ J-<2_dJI j_4j ol ^11 









JdLuaJLt 

^^b^jtlj L4 jJlC L^Tl4jUL4 ( j_4 j-Ju 4j$jLLTI k—uuD^Tlj dl^L^^M jl 







~<U-d*l I ^LiljII ^ljIjUJI Ljbj^aJ ^ 1 0j1SJ\ OjJIUI LjtfL>4l 4- L^|jL>LLa^ 











^pjjj I Lj^L>JIj ^^Ls^Tl L^ysjjtlS ljL^L^ 2L ^-lWlluj f 
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1410 



-a1419 3ju>mi LjL^L llJj;^ ^jlP < j^!3 
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1999 



^2006 



1427 
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♦(-a-1426 -*1424) ^jjlo/ ciliX! 2l^L>o ciiiidij ^Ljj^idi ^i) Lu^j 

♦ jJ-Ji I JL>-4 *Ll^1c oj^oj JJL-uj ^-jiL>ij dJjLui 
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5* *La 



I ;1 



e.m malsalhi@ksu.edu. sa 



.^1982 M1402 



.j*1984 / ^>1404 Lullaj^j , t < t ,n\ < 4jI*mWij jj-JLJI 2- j-j 



edu.sa ^JUall^L^^ jl^>w4^ 

U- 4 ( ^^Lh^ ) ftp* L^^y 1 ^ er^ J-^>^ • 



j>1988 / ^408 Lullaj^j ^Ja k«l> ^M^xi 

.j^lLuls* U I j ^j-u^jjji L5LJ t ^ILvjjJ ^LjJ-uiJt LjtjjJLa ^j-ojjJLj ^ dljL^ 



jJ^Ji (JL>«-4 ^ 4-j-4JbJ! ojAjilj JJLuijJ) j^j^uS ^-cSL>ij ^ dljL^ 



JjLJI ^UJJlJ JL>w4 4- 



